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OWNER: Project :

OYK AFFILIATED, LLC BEBB OAK MEADOWS

30700 TELEGRAPH RD. SUITE 2665 MIXED USE DEVELOPMENT
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ROYAL OAK, MICHIGAN 48067 Issued for :

(248) 546-6700
IEW REV. 06.01.21

CIVIL ENGINEER: RN e o
KIEFT ENGINEERING, INC I et

5852 S. MAIN ST. SUITE 1 VIEW REV. 02.2522
CLARKSTON, MI 48346
(248) 625-5251

APPLICABLE CODES:
PROJECT DATA: BUILDING AREA CONT. FACADE TRANSPARENCY
BUILDING CODE: ALLOWABLE AREA PER FLOOR INCLUDING FRONTAGE INCREASE
COMMERCIAL . GROUND FLOOR NON-RESIDENTIAL USE MIN. 70%
MBC 2015 (2015 MICHIGAN BUILDING CODE 2015) BUILDING CODE AUTHORITY: FIRST FLOOR: MEASURED FROM 2'-8' ABOVE SIDEWALK:
EFFECTIVE APRIL 20, 2017 CITY OF ROCHESTER HILLS GROUP A -2 35,625 SF / GROUP M 46,875 SF / GROUP R-2 60,000 SF 1180 SF TRANSPARENCY/ 1595 GSF= 73.9% ACTUAL: COMPLIES
MECHANICAL CODE: TYPE OF CONSTRUCTION: SECOND FLOOR: UPPER FLOOR RESIDENTIAL RESIDENTIAL USE MIN 20%
MMC 2015 (MICHIGAN MECHANICAL CODE 2015) TYPE IIB GROUP R-2 60,000 SF 9546 SF TRANSPARENCY/ 43,428 GSF =21.9%: COMPLIES P RO P E RTY D E S C R I PT I O N
EFFECTIVE APRIL 20, 2017
] THIRD FLOOR: Tax Id Number: 15-27-477-058
PLUMBING CODE: LSJESF’ERi'ﬁECI;LCJ)I;SL'JPANCIES IN ACCORDANCE WITH SECTION 508.4 GROUP R-260,000 SF BUILDING MATERIALS
MPC 2015 (MICHIGAN PLUMBING CODE 2015) CONSISTING OF THE FOLLOWING. — THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE COUNTY OF OAKLAND, STA TE OF
EFFECTIVE APRIL 20, 2017 GROUP R.2 (APARTMENTS) ' FOURTH FLOOR PRIMARY MATERIALS MIN. 60% MICHIGAN, AND IS DESCRIBED AS FOLLOWS:
CLECTRICAL CODE: GROUP M (MERCANTILE) GROUP R-2 60,000 SF 40,967 SF OF PRIMARY MATERIAL/ 52,215 (TOTAL GSF LESS WINDOWS AND DOORS) =78.5%
NEC 2017 (STATE OF MICHIGAN ELECTRICAL CODE) GROUP A-2 (RESTAURANT) ACTUAL AREA PER FLOOR ACCENT MATERIALS MAX 40°% LAND SITUATED IN THE STATE OF MICHIGAN, COUNTY OF OAKLAND, CITY OF ROCHESTER HILLS.
2017 NATIONAL ELECTRIC CODE WITH PART 8 AMENDMENTS. - o
EFFECTIVE JANUARY 4, 2019 FIRE PROTECTION: FIRST FLOOR: /\T\,iifiofliéfCENT MATERIAL/ 52,215 (TOTAL GSF LESS WINDOWS AND DOORS) =21.5% LAND IN THE SOUTHEAST 1/4 OF SECTION 27, TOWN 3 NORTH, RANGE 11 EAST, CITY OF ROCHESTER
ENTIRE BUILDING SHALL BE EQUIPPED WITH AUTOMATIC GROUP A -2 3,559 SF / GROUP M 9,702 SF / GROUP R-2 18,714 SF ( “““”"‘““““"“”‘““"“”"\) HILLS, OAKLAND COUNTY MICHIGAN, DESCRIBED AS: COMMENCING AT THE SOUTHEAST SECTION Draiini B2
ENERGY CODE: SPRINKLER SYSTEM AND FIRE ALARM IN ACCORDANCE WITH ( FIRST FLOOR LEASABLE FOOTPRINT ) CORNER; THENCE ALONG THE SECTION LINE, NORTH 00 DEGREES 42 MINUTES 00 SECONDS EAST, SVA ¥
MBC 2015 (MICHIGAN BUILDING CODE 2015) -CHAPTER 13 & CHAPTER 9 MBC 903.3.1.1 SECOND FLOOR: ) 985.00 FEET TO THE POINT OF BEGINNING; THENCE NORTH 89 DEGREES 22 MINUTES 00 SECONDS
MEC 2015 (MICHIGAN ENERGY CODE 2015) - CHAPTERS 1 THROUGH 6 & BUILDING HEIGHT AND NUMBER OF STORIES: GROUP R-2 32,504 SF 5 LEASABLE FOOTPRINT OF FIRST FLOOR = 24,830 SF ) WEST, 603.90 FEET; THENCE NORTH 88 DEGREES 52 MINUTES 00 SECONDS WEST, 57.88 FEET TO THE Checked by :
MICHIGAN ENERGY CODE, PART 10A. RULES (ANSI/ASHRAE/IES MAXIMUM BUILDING HEIGHT (TABLE 504.3) _ ( ) EASTERLY LINE OF EYSTER'S AVON GARDENS SUBDIVISION, RECORDED IN LIBER 31, PAGE 46 OF SVA
STANDARD 90.1-2013) ENERGY STANDARDS FOR BUILDINGS GROUP A SPRINKERED - 75' MAX ABOVE GRADE g‘;‘gﬁ;&‘;g;}so i s ( ) PLATS, OAKLAND COUNTY RECORDS; THENCE ALONG THIS LINE, NORTH 00 DEGREES 44 MINUTES 48
EFFECTIVE SEPTEMBER 20, 2017 GROUP M SPRINKLERED-75' MAX ABOVE GRADE 9% (A A A A A A A A A A A A A A A A SECONDS EAST, 328.00 FEET: THENCE SOUTH 89 DEGREES 00 MINUTES 20 SECONDS EAST, 661.59 Sheet Title :
FIRE CODE: GROUP R SPRINKLERED-75' MAX ABOVE GRADE FOURTH FLOOR FEET TO THE SECTION LINE; THENCE SOUTH 00 DEGREES 42 MINUTES 00 SECONDS WEST, 324.33 TITLE SHEET
IFC 2015 (INTERNATIONAL FIRE CODE 2015) AS REFERENCED IN 2015 NUMBER OF STORIES (TABLE 504.4) GROUP R-2 24,326 SF TOTAL SF = 121,253 FEET TO THE POINT OF BEGINNING, EXCEPT THE EASTERLY 33 FEET FOR ROAD.
MICHIGAN BUILDING CODE :
GROUP A-2 (FIRST FLOOR ONLY) 2 STORIES MAX ABOVE GRADE . o
GROUP M (FIRST FLOOR ONLY) 3 STORIES MAX ABOVE GRADE AREA RATIO CALCULATION PER FLOOR ALSO DESCRIBED AS PER ASSESSING DEPARTMENT: 2
BARRIER FREE REQUIREMENTS: GROUP R.2. 5 STORIES MAX ABOVE GRADE T3N, R11E, SEC 27 PART OF SE 1/4 BEG AT PT DIST N 00-42- 00 E 979.73 FT FROM SE SEC COR, TH 2 Proect No.-
ICC/ ANSI 117.1 - 2009 FIRST FLOOR: 0.10 +0.22 + 0.31 = 0.63 N 00-42-00 E 227.60 FT, TH N 89- 02- 06 W 660.91 FT, TH S 00-42-00 E 226 FT, TH S 88-54-37 E 660.92 FT TO 71 A A
BEG, ALSO N 102 FT OF S 1309.33 FT OF E 660 FT OF SE 1/4. =
LIFE SAFETY CODES: BUILDING AREA SECOND FLOOR: 0.54 § i 2020 . 1 37
FIRE SUPPRESSION: FRONTAGE INCREASE: é _._9
COMMERCIAL: NFPA 13 (2013) THIRD FLOOR: 0.54 ol ES
L¢ = [F/P-.25] W/30 w >
FIRE ALARM: Lf =[1411/1411-.25] % FOURTH FLOOR: 0.41 g §
NFPA 72 (2013) L =.75 K2
KITCHEN HOODS: NFPA 17A (2013) TOTAL =2.12 OK<3 5 N .
il b
6 5 4 3 2 1 2 |o
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OYK Engineering & Construction
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PROPERTY DESCRIPTION N Site. Y| b 5 ARCHITECT
THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE COUNTY OF OAKLAND, STA TE OF & % S 27172 Woodward Avenue
MICHIGAN, AND IS DESCRIBED AS FOLLOWS: ,% . . .
%, AUBURN ROAD Royal Oak, Michigan 4806/—0925
LAND SITUATED IN THE STATE OF MICHIGAN, COUNTY OF OAKLAND, CITY OF ROCHESTER HILLS. ’%70 F)h (248) 546_ 6700 Ext 1 02
b
LAND IN THE SOUTHEAST 1/4 OF SECTION 27, TOWN 3 NORTH, RANGE 11 EAST, CITY OF ROCHESTER Contact: John Stuck y
HILLS, OAKLAND COUNTY MICHIGAN, DESCRIBED AS: COMMENCING AT THE SOUTHEAST SECTION .. . . .
CORNER: THENCE ALONG THE SECTION LINE, NORTH 00 DEGREES 42 MINUTES 00 SECONDS EAST. Email: JVI tale@stuck YVI tale.com
985.00 FEET TO THE POINT OF BEGINNING; THENCE NORTH 89 DEGREES 22 MINUTES 00 SECONDS
WEST, 603.90 FEET: THENCE NORTH 88 DEGREES 52 MINUTES 00 SECONDS WEST, 57.88 FEET TO THE
EASTERLY LINE OF EYSTER'S AVON GARDENS SUBDIVISION, RECORDED IN LIBER 31, PAGE 46 OF
PLATS, OAKLAND COUNTY RECORDS; THENCE ALONG THIS LINE, NORTH 00 DEGREES 44 MINUTES 48
SECONDS EAST, 328.00 FEET: THENCE SOUTH 89 DEGREES 00 MINUTES 20 SECONDS EAST, 661.59
FEET TO THE SECTION LINE; THENCE SOUTH 00 DEGREES 42 MINUTES 00 SECONDS WEST, 324.33 |_ O C A Tl O N M A P S H E E -I- I N D E X
FEET TO THE POINT OF BEGINNING. CONTAINING 4.96 ACRES. EXCEPT THE EASTERLY 33 FEET FOR SCALE: 1 " 2000,
ROAD. . =
ALSO DESCRIBED AS PER ASSESSING DEPARTMENT: 1 ) COVER SH EET
T3N, RI11E, SEC 27 PART OF SE 1/4 BEG AT PT DIST N 00-42- 00 E 979.73 FT FROM SE SEC COR, TH
N00-42-00 E 227.60 FT, TH N 89- 02- 06 W 660.91 FT, TH S 00-42-00 E 226 FT, TH S 88-54-37 E 660.92 FT TO 2) EX|ST|NG COND|T|ONS PLAN & BENCHMARKS
BEG, ALSO N 102 FT OF S 1309.33 FT OF E 660 FT OF SE 1/4. 3) DEMOLITION PLAN
4) OVERALL SITE PLAN
5) DETAILED SITE PLAN — EAST
6) DETAILED SITE PLAN — WEST
7) ROCHESTER ROAD ENTRANCE PLAN
8) FIRE PROTECTION PLAN
APPROVALS 9) STORM SEWER, DETENTION CALCULATIONS & DETAILS
EXPIRATION 10) SANITARY CALCULATIONS & DETAILS
AGENCY DESCRIPTION DATE DATE 11) MDOT NOTES & DETAILS, ETC.
PLANNING COMMISSION
REVISION INDEX CITY OF ROCHESTER HILLS TOWNSHIP BOARD
REV. DESCRIPTION DATE SHEET NUMBERS _ A
# i1alslalslel71sle o0l CITY OF ROCHESTER HILLS ENGINEERING APPROVAL - :EA’T“FR::'E'; NOTES:
REVISED PER oL "THE SOIL EROSION CONTROLS WILL BE MAINTAINED WEEKLY
1 RAI::I;\)/I(:SFEIJEIEI-;I-R 5—19-2021 X X X X X X X OAKLAND COUNTY WATER RESOURCE COMMISSION SOIL EROSION PERMIT NO. AND AFTER EVERY STORM EVENT”.
5—12—2021
2 Clggw(s‘rE—DﬁP-EZRﬂ X X X X X X X X X X X OAKLAND COUNTY WATER RESOURCE COMMISSION WATER MAIN APPROVAL —GENERAL CONTRACTOR WILL BE RESPONSIBLE FOR THE
6—30—2021 MAINTENANCE OF THE SOIL EROSION CONTROLS.
3 CITY (6-29-21) XIXIXIXIXIX|X OAKLAND COUNTY WATER RESOURCE COMMISSION SANITARY SEWER APPROVAL
ADDED HYDRANTS PER FIRE
Ve 8—13—2021
4 DEEWTSg ;“TRfS(fE‘) X XIXIXIX MICHIGAN DEPT. OF ENVIRONMENTAL QUALITY, GREAT LAKES & ENERGY WATER MAIN PERMIT NO.
S | APPROACHES PER CLENT | 9—24—2021 X X X X X X
T o ) XXX XX XXX X MICHIGAN DEPT. OF ENVIRONMENTAL QUALITY, GREAT LAKES & ENERGY SANITARY SEWER PERMIT
6 SIGHT LINES PER 11-15—-2021
N MICHIGAN DEPT. OF ENVIRONMENTAL QUALITY, GREAT LAKES & ENERGY N.P.D.E.S. NOTICE TO COVER NOT REQURED (<5 ACRES DISRUPTION)
7 | wwone aepwestee |1-30-20211X| | XX X|X| XXX City File #21-008,
=22- A MICHIGAN DEPARTMENT OF TRANSPORTATION ROCHESTER ROAD (M—150) Section 27
REVISED PER-CITY/(6-29°917 | A
PER MDOT (1—17—2022) 1-19-2022 \X X YX XXX X DATE: 3—17—2021
REVISED PER
9 | v -15-2022) |2-24-2022 X XIXIX| |X SHEET 1 OF 11
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1. UPDATED "NO STOPPING STANDING OR PARKING FIRE LANE" SIGNS MUST
BE PROVIDED THROUGHTOUT THE SITE.

2. ALL ACCESSIBLE PARKING SPACES SHALL BE IDENTIFIED BY SIGNS PER
ICCAI117.1-2009, SECTION 502.7.

3. M.D.O.T. R.O.W. USE PERMIT IS REQUIRED.

4. CITY OF ROCHESTER HILLS R.O.W. PERMIT IS REQUIRED.

5. 0.C.W.R.C. SOIL EROSION PERMIT IS REQUIRED.

6. ALL PROPOSED SIGNS MEET SECTION 138-8.603 AND CHAPTER 134 OF THE
CITY CODE OF ORDINANCES AND WILL BE APPROVED UNDER A SEPARATE
PERMIT ISSUED BY THE BUILDING DEPARTMENT.
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1.

2.

5

6.
7. PROPOSED INTERNAL PARKING LOT DRIVES: DRIVE WIDTH = 24’ MINIMUM & 30° AROUND

PARKING CALCULATION:

(94) APTMT. UNITS:

GENERAL RETAIL:
9,437 SF X (1 /400 GROSS)

DRIVE-THRU:

3,559 SF DRIVE THRU
x 55% KITCHEN
x 45% DINING

_

1,602 SF (1/15 NET)

TOTAL OCCUPANCY

1,957 SF (1/200 GROSS)

Section 138-11.204 Parking Requirements
Table 14. Minimum Parking Requirements
(RESTAURANT: 1 SPACE PER 2 PERSONS AT MAXIMUM OCCUPANCY)

APARTMENTS / RESIDENTIAL:
X (1.5 per dwelling unit)

,957 SF
,602 SF

=98 =
=106.8 =

PER CITY OF ROCHESTER HILLS, MI ZONING ORDINANCE
Section 138-8.600 - Flex Business Overlay Districts
A. Minimum Parking Required.

1. 1.5 parking spaces per residential dwelling unit.

2. 1 parking space per 400 square feet of nonresidential building space.

=141 SPACES

= 24 SPACES

(RESTAURANT: 1 SPACE PER 2 PERSONS AT MAXIMUM OCCUPANCY)

10 OCCUPANTS
107 OCCUPANTS

=117 OCCUPANTS

(1 PER 2 PERSONS AT MAX OCCUPANCY) =117 x (1/2) = 59 SPACES

PARKING TOTALS:
APARTMENT UNITS:

(GENERAL RETAIL)
(DRIVE THRU)

140 SPACES

24 SPACES
59 SPACES

TOTAL REQUIRED:
TOTAL PROVIDED:

224 SPACES
230 SPACES

BARRIER FREE PARKING:
TOTAL #OF SPACES:
MINIMUM # REQUIRED:

TOTAL REQUIRED:
TOTAL PROVIDED:

201-300 SPACES

5 + 2.33% of total parking provided in lot

5+ (230 x2.33%) = 10.36 =

11 SPACES
17 SPACES

OUTDOOR AMENITY SPACE (2% REQUIRED)

General Notes:

DEVELOP /CONTRACTOR:

OYK ENGINEERING & CONSRUCTION
30700 TELEGRAPH ROAD, SUITE 2665
BINGHAM FARMS, MICHIGAN 48025
PHONE: (248) 656—7695

EMAIL: fhadid@oykconstruction.com
PROPERTY DESCRIPTION:

TAX ID NUMBER: 15-27-477-058

TOTAL AREA = 4.71 ACRES = 205,168 SF
(205,168 SF)(2% REQUIRED) = 4,104 SF REQUIRED
COURTYARD/GAZEBO AREA = 8,000 SF+/- PROVIDED

THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE COUNTY OF OAKLAND, STATE OF

MICHIGAN, AND IS DESCRIBED AS FOLLOWS:

LAND SITUATED IN THE STATE OF MICHIGAN, COUNTY OF OAKLAND, CITY OF ROCHESTER HILLS.
LAND IN THE SOUTHEAST 1/4 OF SECTION 27, TOWN 3 NORTH, RANGE 11 EAST, CITY OF
ROCHESTER HILLS, OAKLAND COUNTY MICHIGAN, DESCRIBED AS: COMMENCING AT THE SOUTHEAST
SECTION CORNER; THENCE ALONG THE SECTION LINE, NORTH 00 DEGREES 42 MINUTES 00
SECONDS EAST, 985.00 FEET TO THE POINT OF BEGINNING; THENCE NORTH 89 DEGREES 22
MINUTES 00 SECONDS WEST, 603.90 FEET; THENCE NORTH 88 DEGREES 52 MINUTES 00 SECONDS
WEST, 57.88 FEET TO THE EASTERLY LINE OF EYSTER'S AVON GARDENS SUBDIVISION, RECORDED IN
LIBER 31, PAGE 46 OF PLATS, OAKLAND COUNTY RECORDS; THENCE ALONG THIS LINE, NORTH 00
DEGREES 44 MINUTES 48 SECONDS EAST, 328.00 FEET; THENCE SOUTH 89 DEGREES 00 MINUTES
20 SECONDS EAST, 661.59 FEET TO THE SECTION LINE; THENCE SOUTH 00 DEGREES 42 MINUTES
00 SECONDS WEST, 324.33 FEET TO THE POINT OF BEGINNING, EXCEPT THE EASTERLY 33 FEET

FOR ROAD.

3. EXISTING ZONING: B-3 (SHOPPING CENTER BUSINESS DISTRICT)

& FB-3 (FLEXIBLE BUSINESS OVERLAY)

FRONT (M—150)
SIDES
REAR
PROPOSED USE:

25 FT
125 FT

4. SETBACKS: REQUIRED PROPOSED APARTMENT

157 FT

65' (SOUTH), 65' (NORTH)

160 FT

APARTMENT BUILDING — 94 UNITS, 108.048 SF

GENERAL RETAIL BUILDING - 10,245 SF
DRIVE-THRU RESTAURANT - 3,503 SF
PARKING CALCULATION: SEE THIS SHEET.

BUILDING (FIRE LANE).
EASEMENT.

EASEMENT.

143 FT (MDOT RO.W.)
62' (SOUTH), 63’ (NORTH)
414 FT (WEST)

8. WATER SUPPLY: PROPOSED 8" WATER SERVICE CONNECTING TO MUNICIPAL SYSTEM W/12' WIDE

9. SEWAGE DISPOSAL: CONNECTION TO EXISTING 15" MUNICIPAL SANITARY SEWERS W/20' WIDE
10. STORM DRAINAGE: PROPOSED STORM SEWER CONNECTING TO PROPOSED UNDERGROUND DETENTION

BASIN BEFORE OUTLETTING INTO THE MDOT (M—150) STORM SYSTEM.

11. PROPOSED UTILITIES: UNDERGROUND GAS, ELECTRIC, PHONE & CABLE.
12. PERMITS REQUIRED:

a) CITY OF ROCHESTER HILLS PLANNING COMMISSION/TOWNSHIP BOARD — SITE PLAN APPROVAL.
b) MDOT: M-150 (ROCHESTER ROAD) PERMIT.
c) OAKLAND COUNTY WATER RESOURCE COMMISSION — SOIL EROSION PERMIT
d) MICHIGAN E.G.LE. — NPDES ‘NOTICE OF COVERAGE' PERMIT (IF REQUIRED).
e) MICHIGAN E.G.L.E. — ACT 451 SANITARY SEWER PERMIT
f) MICHIGAN E.GL.EE. — WATER MAIN PERMIT

(PARAMETERS: SPEED LIMIT = 50 MPH, 4 OR 5 LANE ROAD)
ROADWAY (VEHICLE SIGHT DISTANCE REQUIRED = 590 LF
PATHWAY (BIKE, ETC.) SIGHT DISTANCE REQUIRED = 140 LF

. SIGNAGE: PROPOSED GROUND SIGN ALONG ROCHESTER ROAD PER CITY REQUIREMENTS.
. ALL WALKS SHALL BE CONCRETE WALKS.
. DUMPSTERS: LOCATED AS SHOWN, SCREENED IN ACCORDANCE W/MUNICIPAL STANDARDS.
. LIGHTING: SEPARATE PHOTOMETRIC PLAN TO BE SUBMITTED BY OTHERS.

. LANDSCAPING: SEE SEPARATE LANDSCAPE PLAN.

. NO HAZARDOUS MATERIALS WILL BE STORED ON-SITE.
. REQUIRED SIGHT DISTANCES:
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OYK ENGINEERING & CONSTRUCTION
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THIS DRAWING IS THE PROPERTY OF KIEFT
ENGINEERING, INC. AND MAY NOT BE USED,
REPRODUCED OR PUBLISHED, IN PART OR

IN WHOLE, WITHOUT EXPRESSED WRITTEN
PERMISSION FROM KIEFT ENGINEERING, INC.

KIEFT ENGINEERING

KIEFT ENGINEERING, INC.

PROFESSIONAL ENGINEERS AND PROFESSIONAL SURVEYORS
5852 SOUTH MAIN STREET, SUITE 1, CLARKSTON, MICHIGAN 48346
www.kiefteng.com
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"C" Calculations:

TOTAL SITE AREA = 4.71 ACRES
GREENBELTS = 1.09 ACRES @ C=0.25
PAVEMENT = 2.92 ACRES @ C=0.95
ROOFS = 0.70 ACRES @ C=0.95

25 YEAR DETENTION BASIN CALCULATIONS

0.70 Ac x o.95) + (2.92 Acx0.95) + (1.09Acx0.25) -

4.71 Acres

4.71 Acres

ONSITE CONTRIBUTING AREA = 4.71 ACRES
OFFSITE CONTRIBUTING AREA = 0.00
TOTAL CONTRIBUTING AREA = 4.71 ACRES

RUNOFF COEFFICIENT (C) = 0.79

QA

Qo

= —25+ /8 062.50 =
Qo

0.94

2

QA
(A)(C)

= (0.20)(4.71 ACRES) = 0.942 C.F.S.

= (471 )(0.79) = 0.253

153.46 MINUTES

i.e. WITH OUTLET

4.71 Acres

10 YR =

Q PROVIDED = 3.367 LH 3/2;

175 ; T = 17.00; | =
T+25
Q REQUIRED = ACI

175
17.00

= 417

= (4.71 Ac.)(0.79)(4.17) = 15.52 C.F.S. REQUIRED

TRY H = 0.50°

Q = (3.367)(6')(0.85)3/2 = 15.83 CFS PROVIDED, OK!

12,900 T — 40 Qo T = 9,539 C.F./ACRE
T+ 25

VT REQ'D = Vg (C)(A) = (9,539)(0.79)(4.71) = 35,494 C.F. REQD.

Vg =

VOLUME PROVIDED: USING 42" DIAMETER PIPE
(3,784 LF) x (9.621 CF/LF) = 36,405 CF PROVIDED

ORIFICE FORMULA
Qp = 0.62 (Ag)(2gH)1/2

Ao = AREA OF ORIFICE PIPE
g = 32.2 FT./SEC.2

H = DEPTH OF BASIN ABOVE CENTERLINE OUTLET PIPE =

0.942—0.292 = 0.65
0.62 [(2)(32.2)( 0.65 )]/2 = 0.1620 SF

DIAMETER ORIFICE (Dp): DO=V

Ag = 0.62 (2GH)1/2 =

Qa

p—

-

[760.80 — (759.92 + 5 ! /2" = 760.15) = 0.65’]

4(AQ) (4)(0.1620) = 0.454 FT.= 5.45 INCH

HOWEVER, USE 5 1/2" RESTRICTION

THUS, Qa = (0.62)(0.1620)(4/(2)(32.2)(0.65) = 0.65

UNDERGROUND DETENTION BASIN (42" DIAMETER PIPES):

EXISTING WATER ELEVATION = NONE
DESIGN HIGH WATER ELEVATION

1.00' FREEBOARD ELEVATION = 761.80

STORAGE REQUIRED =
STORAGE PROVIDED =

TIME TO DRAIN

35,494 CF
36,405 CF (BETWEEN 757.30 UPTO 760.80)

760.80

= 35,494 CF/0.942 CFS = 37,679 SECONDS/3600 SEC/HR = 10.47 HOURS

BANK FULL VOLUME CALCULATION:

VOLUME REQUIRED =

6,788(A)(C)
(6,788)(4.71 Ac)(0.79) = 25,258 CF

REQUIRED AREA PER LF = 25,258 CF/3,784 LF(OF 42" PIPE) = 6.68 SF
(3.5") 42" DETENTION PIPE INVERT = 757.30
REQUIRED WATER DEPTH = 75% (3.5') = 2.62° + 757.30 = 759.92

BANK FULL ORIFICE FORMULA
Qa = 0.62 (Ag )(2gH)1/2
Ao = AREA OF ORIFICE PIPE

g:
H =

Ao = 062 (2GH)12 =

DIAMETER ORIFICE (Dg): Do=v

32.2 FT./SEC2
DEPTH OF BASIN ABOVE CENTERLINE OUTLET PIPE = [759.92 — (757.30 + 275" = 757.53) = 2.39']
2

QA

0.292

0.62 [(2)(32.2)(2.39)]/2 = 0.0379 S.F.

4(Aq ) | _(4)(0.0379) = 0.2198 FT. =

.64 INCH

p—

-

THUS, Qp = (0.62)(0.0379)(A(2)(32.2)(2.39) = 0.292

RESTRICTION CALCULATION:

OC Restrictor Sizing:

Storage Elevation = 760.80
Outlet Elevation = 757.30
Hmax = 3.50 ft.

Bank Full Outlet Restriction:

Bank Full Volume = 6,788 A*C = 25,258 cf
Required Area per LF = 6.68 sf
Detention Pipe Invert = 757.30
Water Depth in Pipe = 2.62 ft
Zbf = 759.92
Release Between 24 and 48 Hours:
Qavg (24 hours) = 0.292 cfs
Havg (0.667*Zbf-Zout) = 1.75 ft
A = (Qavg/((0.62*(32.2*2*Havg) ~ 0.5) = 0.0379 sf
BF Hole Dia. Provided = 2.75 in
BF Hole Area Provided = 0.0379 sf
Qact bf = 0.292 cfs
Actual Holding Time = (Vbf/Qact*3600) = 24.03 hrs
25 Year Outlet Restriction:

Qallow = 0.942 cfs
Qbf = 0.292 cfs
Qadjusted = (Qallow:Qbf) = 0.65
A = (Qadjusted/((0.62*(32.2*2*Hmax) ~ 0.5) = 0.1620 sf
25 Year Hole Dia. Provided = 5.50 in
25 Year Hole Area Provided = 0.1620 sf
Qactual (total) = 0.942 cfs </= 0.942

USE 2.75” MINIMUM RESTRICTION

6”

5.5" DIA. HOLE CUT IN CAP FOR B =
RESTRICTED 25 VAR OUTRLoN .~ 1| %

L F3 - P B AVNAS 3 e
INVERT = 759.92 N I@;fzt R 3 C )
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762.05 T TN 6 DIA MH
» N STRUCTURE
DUAL 24" DIA. L

TOP /WEIR OPENINGS f] NG
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— —t FLOW
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DIA. PVC SCH 40 PIPE WITH
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PIPE IE 12" W
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i 4 N 5 U 2 I —

24"
SUMP

6" DIA. PERFORATED EDGE

R
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SEAL BETWEEN PRECAST
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PLAV VIEW

SECTION C-C

6' DIA. OUTLET CONTROL STRUCTURE MH-1 DETAIL

5' DIA,, EJW 7045, M1,7050 T1BACK
5' DIA., EJW 7045, M1,7050 T1IBACK
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5' DIA. EJW 1040 “A”

CONNECTION TO
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(SEE DETAIL SHT 9) MH-3 PRETREATMENT CDS 2025

765
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pr——
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18" SW 758.80 (BY-PASS)

24" N 757.90
12" SW 757.86
12" S 759.30
18" NE 758.35
12" W 757.34
24" S 757.34
24" N 757.90
12" S 759.30
12" SW 757.86
12" E 757.60
12" S 757.60
12" N 757.34
18" NE 758.55
24" S 757.34
24" N 757.30
42" IE. 757.30
42" |E. 757.30
12" E 757.30
12" W 757.20
12" SE 757.10

A

C76 CL4 PREMIUM JOINT PIPE W/CLASS "B” BEDDING

Y

PROP. 12" NW 756.98
EXIST. 12" E 960.70
EXIST. 12° S 756.93

C76 CL4 PREMIUM JOINT

PIPE W/CLASS "B” BEDDING

" HORZ.
VERT.

SCALE: 1” 2
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ON-SITE _SANITARY SEWER DESIGN
6’ TO 8 WIDE (VARIES)
» » w 93 UNITS Project: Mixed Use Development N2
. . 1/4 X 1/4 GROOVE UNlT FACTOR = (O‘GO/UNlT) X (93 UNlTS) = 5,8 Location: Rochester Hills, MI CQ;V NTECH 3. Using computed CN, read initial abstraction (I,) from Table 4-1 in Chapter 4 of TR-55; Estimated Net Annual Solids Load Reduction
g 8 2% CROSS SLOPE Prepared For: Kieft Engineering, Inc. ENGINEERED SOLUTIONS compute |/P, interpolating when appropriate. Based on the Rational Rainfall Method
’l U<NLESS OTHERWISE.INDICATED w 9'660 SF Purpose: To calculate the first flush runoff flow rate (WQF) over a given site area. In this situation the Structure la i
E e NP 4" CONCRETE UNIT FACTOR = (0‘04/1 000 SF) X (9 660 SF) = 0.39 WQYV to be analyzed is the runoff produced by the first 0.5" of rainfall. Name (in) 1/P Mixed Use Development
PAVEMENT . "R S ey . e .= 3500 P.S.. ’ I _ _ _ _ waQu 0.041 0.082 cg\\‘/f/:NTECH Rochester Hills, Mi )
ELEVATION © // 4" SAND Reference: United States Department of Agriculture Natural Resources Conservation Service TR-55 i [ Water Quality Unit @Ds
N COMPATED 96% DRIVE-THRU RESTAURANT: 3,782 SF T Menua ENGINEERED SOLUTIONS y
3? £ o " " COMPACT SUBGRADE UNIT FACTOR = 1.00 Structure A A Runoff | Percent Imp. L L 4. Compute the time of concentration (t;) in hours and the drainage area in square miles. A AREA (acres): 4.71 CDS MODEL: 2025
-~ e - 6 NQIE M Name (acres) (milesz) Coefficient (%)* (min) (hr) minimum t, of 0.167 hours (10 minutes) should be used. V\-II-E|GHTEtD c (1)579 PARTICLE SIZE (pm) 110
> o\\_ PLACE JOINTS TOTAL UNIT FACTOR = 55.8+0.39+1.00 = 57.19 = 58 wau 471 | 000736 | 079 8167 150 | 0250 — : . ¢ (minutes):
AR S , ructure c
: - # 4 REBAR © EVERY 8 Name (hr) (miles?) Rainfall Percent Rainfall| Cumulative Total Flowrate Removal Incremental
| g LONGITUDINALLY THUS, (58 UNIT FACTOR)(2.44 PERSONS/UNIT FACTOR) = 142 PERSONS wQu [ 0250 0.00736 Intensity’ (in/hr) | Volume' | Rainfall Volume (cfs) Efficiency (%) | Removal (%)
/ * Assumes runoff coefficient of 0.3 for pervious areas and 0.9 for impervious areas. 0.02 13.13% 131% 0.07 7100.00 13.13
oroced 0.04 11.36% 24.5% 0.15 99.17 11.27
rocedure: % 6% A A /
INTEGRAL CU RB & WAm The Water Quality Flow (WQF) is calculated using the Water Quality Volume (WQV). This ) ) - ) ) ggg 170_;1'0;2 23?02 ggg ggg; 322
NO SCALE SAN ITARY DESIGN WAQYV, converted to watershed inches, is substituted for the runoff depth (Q) in the Natural 5. Read the. unit pgak dlgcharge (Qu) from Exhibit 4-11 in Chapter 4 of TR-55 for appropriate t, 0.10 7.01% 491% 037 95.86 6.72
R " Resources Conservation Service (formerly Soil Conservation Service), TR-55 Gr for type Il rainfall distribution. 012 5379, 52 4% 045 9475 509
AVERAGE FLOW 1. Compute WQYV in watershed inches using the following equation: Structure t Qu 81; ::gz’ ggiz) ggg gggi ggg
, Name (hr) 1,/P (csmlfin) : : °Z : °Z : : :
5'_(VARES) N JOINTS 142 PERSONS x 100 GPCD = 14,200 GPD = 0.0142 MGPD wav=pR Wau | o250 | o0e2 | 7o 55 o - oot o %
2% CROSS SLOPE UNLESS ©@ EVERY & MM)- where:  WQV = water quality volume (watershed inches) ggg iig;t ;ggzz ??g gzg: ggg
OTHERWISE DIRECTED LONGITUDINALLY Q = 0.0220 CFS P = design precipitation (inches) 0.35 3.85% 83.6% 1.30 82.04 3.16
R = volumetric runoff coefficient = 0.05 + 0.009(l) 6. Substituting WQV (watershed inches) for runoff depth (Q), compute the water quality flow : . °° . 0° . . -
— - — — - " " | = percent impervious cover (WQF) from the following equation: g:g g;gof’ 2?3;’ 1;? ;Zg 1(75
~ o ‘ f'.. ,CON‘CRHE:MDOT‘ GRADE 355 : ‘,‘>. — N — PEAK FLOW Structure| Percent P Wav WQF = (qJ)*(A)*(Q) 0.50 131% §9.2% 1.86 66.8 0.9
~ | 142 PERSONS/1000 = 0.142 Name | Imp. (%) R (in) | (n) | wav(cF) 1 . — 2D - 23
_ _ WQU 81.67 0.785 0.5 0.393 6,710.69 where: WQF = water quality flow (cfs) . . Zo : ZO X . .
\ ] Q =100 x (18 +v'P)/(4 +YP) = 419.87 GPCD " 4 = unit peak diecharge {ciefminch) 50 2507% 9047, 558 223 08
COMPACTED SUBGRADE —— 4" SAND BASE ] A=drainage area (") 254 0.15% 100.0% 545 3.1 0.0
142 PERSONS X 41 9‘87 GPCD = 59’621 ‘54 GPD = 0~059621 MGPD 2. Compute the NRCS Runoff Curve Number (CN) using the following equation, or graphically Q = runoff depth (watershed inches) 87.21
MM)_ using Figure 2-1 from TR-55 (USDA, 1986): = 5 - 5 = Predicted % Annual Rainfall Treated = 93.8%
fucture u Predicted Net Annual Load Removal Efficiency = 87.2%
CON CR ETE SI[EWALK (ON—SITE)_ Q = REQUIRED = 0.0924 CFS CN = 1000/ [10+5P+10Q-10(Q*+1.25QP)"] Tame s E)":)'(';fg e 1- Based on Rainfall Data from DETROIT METRO AP Station
NO SCALE e (1A = Bt Ginee Numer Q - - - 2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
NOTE: AN 8" TRUSS PIPE @ 0.40% (MINIMUM) CAN CARRY 0.765 CFS @ 2.19 FPS " P =design precipitation (inches)
A 10" TRUSS PIPE @ 0.30% (MINIMUM) CAN CARRY 1.19 CFS @ 2.19 FPS Q = runoff depth (watershed inches)
1.1/2" BIT. MIX. NO. 1300T 20AA Structure] . Q
f ZZ 7; 77777 7; 2 1/2" BIT. MIX. NO. 1300L 20AA hame | (0| O
Y . . ]
v ° ° o < 04 ”
e o °° o 6 COMPACTED
Cov L, . .. ¥ MDOT. 21AA GRAVEL OR
<
) ; e DXOTING SUBEASE HEAVY DUTY ELLY. #1045 PT FRAME & COVER 1500 GALLON INTERCEPTER / GREASE TANK
PROPOSED RIM .
PAVEMENT SECTION—ONSITE \ SPREAD BARS © ALL_OPENINGS
NO SCALE
E.Zm 24" GRADE ADJUSTMENT RING .
E 7500 — o 2 ¢
" — ' | L— W 759.00 i i = : iz 952
18 pe I Pa $ 5
51/2" 2’ -_/" | : : d \\_- OUTLET 1 /_u.-_ i 52 E
¢ Press Sedl Boot_{—] . N Press Seal o N :
1 for 6" Inlet o T i NBoot 6’11 : : C
R \ e . :c.’ :“.’ 12" 6 5/16” opening I—I . , fo: 8 Outlet 6'—0" T % ~
AR - © ©f W H 6'— P 4 O - ] PVC HYDRAULIC g :
= - N/t . °\ ” OUTLET 30" x 4" SHEAR PLATE £ 2
] e '* o I ’ » | |
(=) e 1 Z — 1 2'-0 || TEE FRAME AND COVER 5 N
..l . ..‘ o'. '.'..',.0. .'..O.c P LI é? m
i | ... - #4 REBAR s —
L e . 5 | =0 | ls INLET 1 E nol T (1
|,4u| —— 8'-10" — — & :
M CENTER OF CDS STRUCTURE, £
SECTION VIEW END VIEW SCREEN AND SUMP OPENING §
LUl
STRAIGHT FACED CURB 1500 GALLON HEAVY DUTY GREASE TRAP INTERCEPTOR :
AND CYLINDER 9]
AND GUTTER (REVERSE) 5310,
NO SCALE 6@ 0.D. i
18" PLAN VIEW SECTION A-A
L
=
<L
[m]
MATERIAL LIST (PROVIDED BY CONTECH) =
E3 [0
© <
o COUNT | DESCRIPTICN INSTALLED BY =
! : . . K
— S| o et -: : : #4 BE..BAR': . . S 1 FIBERGLASS INLET AND CYLINDER CONTECH
'- . : ,. ..-.‘. AR I oo 1 2400 micron, 2' ©.D. x 2.58 SEP. SCREEN CONTECH
o e® o o f O
‘ R CONTRACTOR TO GROUT TO . N
., 4 , FINISHED GRADE 1 3/16 INCH PVC HYDRAULIC SHEAR PLATE CONTECH Lf!) <«
A 4 1 SEALANT FOR JOINTS CONTRACTOR 8 L § !
FIBERGLASS RIM ELEV. = 763.60 + . . ™ D= =
SEE PLAN 2 SEPARATION NN 1 30"@ x 4" FRAME & COVER, EJ#41600484, OR EQUIV. CONTRACTOR ~ Dy =
= CYLINDER & INLET TOP OF STRUCTURE . © —
STRA'GHT FACED CU RB g == OUTLET 1 ELEV. = 76314 SEE HYDRAULIC SHEAR PLATE DETAIL . B ILI—J E
_ ' S } . 12"0RCP RN Ll
AND GUTTER I I B\CLOSUE - b T e T vg=Yiik
t] o] [Ge]
» — o I
8 FINISH CONSISTENT 5 r ﬁr [, | _* INLET PIPE 1 O >
NO SCALE METAL OR 4 g W/BU".D'NG EXTERIOR % B [ H /I LNZ_| M INV. ELEV. = 760.00 N § Q w
WOOD GATE: o 3 A 1 *t, A ? OUTLET PIPE 1 o> O
SHALL BE B Wl B 2 INLET 1 / B | INV. ELEV. = 760.00 GENERAL NOTES NOX o
5 £ 12"Q RCP ; _ 1_|__ _|J PERMANENT s 1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE. w Y=
PROVIDED - ) 3 (20"@ OPENING) ) | — POOL ELEV I 2. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH )
=] Q A . ENGINEERED SOLUTIONS LLC REPRESENTATIVE. www.ContechES.com
& OIL BAFFLE | | N O
I | o 2 | | | ‘ ) 3. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS
= 8 — 5 DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
2 % 2 SEPARATION __ | fa [ L \N 2 4. STRUCTURE SHALL MEET AASHTO HS-20 LOAD RATING, ASSUMING EARTH COVER OF 0’ - 2', AND GROUNDWATER ELEVATION AT, OR
= < g SCREEN i . PVC HYDRAULIC © BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS
} = 2 | 1-9" x| SHEAR PLATE SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO. s =T
© “© 9 /| 3 | 5. IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER. = -
S g SOLIDS STORAGE o REMOVE AND REPLACE AS NECESSARY DURING MAINTENANCE CLEANING. | ki
Y FINISH _GRADE | FINISH GRADE S suvp 1 - — — 1 — _t 6. CDS STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C-478 AND AASHTO LOAD FACTOR DESIGN METHOD. o 2 <52
f AN ¢ o = g Q 5 g'
N N 1 o B e OUTSIDE BOTTOM INSTALLATION NOTES E 42
A 8”—3500 PSI CONCRETE GATE (|_')2|%0\|£EI|?_2|9£|!|- s L g 6-0'C ELEV. 753.51 A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL u g EZ g
L s 5 BE SPECIFIED BY ENGINEER OF RECORD. h b2
2’ W/G”XG”X#1 0 STEEL MESH DUMPSTER PAD SHALL g L \#4 REROD 2’ s ELEVATION VIEW B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE z a §‘f Z
y i § STRUCTURE. a =5|°
- OVER CONSIST OF A 8" CONCRETE o ON CENTER g C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE. g, %E o
4» COMPACTED PAD OVER A 4" COMPACTED X g D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S). MATCH PIPE INVERTS WITH ELEVATIONS SHOWN. ALL W 2 " :S
SAND BASE & PIPE CENTERLINES TO MATCH PIPE OPENING CENTERLINES. 0 g sls
SAND BACKFILL WALL S ECT' O N 3 E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT w  g|2
§ MINIMUM. IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED. DATE. SCALE
Z 03/26/21 | 1/4"=1-0"
" ] D t D t j | 2 STRUCTURE WEIGHT — —
5 APPROXIMATE HEAVIEST PICK = 9500 LBS. MSB MSB
8" Concrete Pad Detall Um D Slter elal : STRUCTURE IS DELIVERED IN 3 PIECES T PV
NOT TO SCALE 2 i i
\\\\\“""”I/// E MAX FOOTPRINT = &6’ CONTECH NCI [PROJECTNo.. | SEQUENCE No.:
6 OF M, /7, /,, = PROPOSAL LAYOUT 1A | 673885 20
S 4 g 1o 1
S*:?ATRICK COLIN' *2
S 5 McWLLUAMS =" =
Sc: LICENSE : E =
=0- SHS
3%'3 201031 658 S8 §
/ N
,,’/// ,(;""“0‘“\»’?\
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# MAXIMUM LANDING SLOPE [S 2.0% IN EACH DIRECTION
OF TRAVEL. ~ LANDING MINIMUM DIMENSIONS 5' x 5°.
SEE NOTES.

% MAXIMUM RAMP CROSS SLOPE IS 2.0% RUNNING SLOPE
5% - T% (8.3% MAXIMUM),  SEE NOTES.

WALKING AREA

(ROLLED / FLARED

PPAVEMENT

CURB RAMP TYPE RF

SEE NOTES.

5% = T4 (8.3% MAXIMUM).

ROLLED CURB

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH
(SEE NOTES)

SIDES)
“NON-WALKING”  AREA

RAMP_RUN #_LANDING

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH (SEE NOTES)

# MAXIMUM LANDING SLOPE IS 2.0% 1IN EACH DIRECTION
OF TRAVEL.  LANDING MINIMUM DIMENSIONS 5’ x 5'.

4 MAXIMUM RANP CROSS SLOPE IS 2.0% RUNNING SLOPE
SEE NOTES.

(PARALLEL RAMP)
0O NOT USE IN AREAS WHERE PONDING MAY OCCUR

( “NON-WALKING” AREA

DETECTABLE WARNING SURFACE
4" ACROSS FULL WIDTH

CURB RAMP TYPE P

“NON-WALKING” AREA

RAMP SLOPE 5% - 7%
(8.3% MAXIMUM) SEE NOTES

1" EXPANSION JOINT

RAMP AND LANDING SLAB THICKNESSES
SHALL BE AS CALLED FOR ON THE PLANS

#9% TRANSITION ADJACENT GUTTER PAN
CROSS SECTION TO PROVIDE 5.0%
MAXIMUM COUNTER SLOPE ACROSS
THE RANP OPENING.

RAMP SHALL END
FLUSH WITH BACK

70T

I‘ETECTAELE WARNING SURFACE

STANDARD PLAN R-30-SERIES

SECTION THROUGH CURB RAMP OPENING

GRADE BREAK
SECTION A-A
i
CURB TYPE | (INCHES)

A B

B1 W | 1

B2 3 1

83 3y 1

01 3 |t

2 | % | 1 < -

03 3 1 .

3] n | Ty [~

c2 g | 'n N .00

3 W | R\ NaR

7] W | LANE TIE AND REINFORCENENT

5 T [ Ty AS_IN_ADJACENT CURB & GUTTER _/

2 e SEE STANDARD PLAN R-30-SERIES

F1 Yy | 1o

F2 Iy ly

F3 W | g

F4 | 'y

F5 1|

F6 1|

FOR CURB TYPES SEE

(TYPICAL ALL RANP TYPES)

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

CURB RAMP AND
DETECTABLE WARNING DETAILS

24"
ULL WIDTH IF MEDIAN WIDTH

PAVEMENT SHALL END FLUSH
WITH THE GUTTER PAN
MATCH RAMP SLOPE
NOT TO EXCEED | ACROSS
K isE B — I e SETECTBLE WG 18 REQIRED:
f 508 . / ' ) > '

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH
(SEE NOTES)

CURB RAMP TYPE C
(COMBINATION RAWP)

CURB RAMP TYPE M

(MEDIAN ISLAND)

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

CURB RAMP AND
DETECTABLE WARNING DETAILS

SHEET

# THE DETECTABLE WARNING SURFACE SHALL BE LOCATED SIDEWALK (TYP.)
SO THAT THE EDGE_ NEAREST THE RAIL CROSSING IS

6’ MINIMUM AND 15’ MAXIMUM FROM THE ~CENTERLINE

OF THE NEAREST RAIL. DO NOT PLACE DETECTABLE

WARNING ON RAILROAD CROSSING MATERIAL.

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH (SEE NOTES)

:Q:f——— RAILROAD CROSSING MATERIAL (TYP.)

@ PEDESTRIAN GATE (WHERE PROVIDED)

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH (SEE NOTES)

DETECTABLE WARNING AT RAILROAD CROSSING

NEAREST EDGE WITHIN
2" OF SHOULDER

SIDEWALK
IEIECTABI.E WARNING SURFACE

24" ACROSS FULL WIDTH
(SEE NOTES)

‘SHOULDER

DETECTABLE WARNING AT FLUSH SHOULDER OR ROADWAY

B
THE DIRECTI!

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

MICHIGAN DEPARTMENT OF TRANSPORTATION

CURB RAMP AN
DETECTABLE WARNL DETAI

SHEET

CURB RAMP LOCATED IN RADIUS (TYPE R SHOWN)
(GRADE BREAK OFFSET GREATER THAN 5°)

LEGEND

I DETECTABLE WARNING

TeTe el TNON-WALKING® AREA

5.0% MAX. RUNNING SLOPE
BEYOND BOTTOM GRADE BREAK.
SEE SECTION B-B

WHERE EITHER END OF THE BOTTOM CROSSWALK MARKING
GRADE BREAK lsmm&s':ﬂn

THE
ENTATION

. (DOME ORIl
IS NOT SIGNIFICANT ON RADIUS) PREFERRED LOCATION

© OF DRAINAGE INLET
(TYP.)

ALTERNATE LOCATION
OF DRAINAGE INLET
(TYP.}

CURS RAMP PERPENDICULAR TO RADIAL CURB (TYPE F SHOWN) —
E WITH RADIAL CURB WHEN THE CROSSWALK AND CURB RANP)
NOT ALIGNED

CURB RAMP PERPENDICULAR TO TANGENT CURB
(TYPE F AND TYPE RF SHOWN)

# GRADE BREAKS AT THE TOP AND BOTTOM OF
WPS SHALL BE PERPENDICULAR TO
ON OF TRAVEL.

#8% TRANSITION ADJACENT GUTTER PAN CROSS
SECTION TO PROVIDE 5.0% MAXIMUM COUNTER
SLOPE ACROSS THE RAMP OPENING.

SEE SHEET 2 FOR CURB RAMP OPENING
DETAILS.

L~ CU
W \/\/\/DETECTA E WARNING DETAILS

WARNING SHALL BE LOCATED B
ON_THE RAMP SURFACE AT
THE BOTTOM GRADE BREAK.

# GRADE BREAK (TYP)
2% (5.0% MAX. ) SLOPE BEYOND
BOTTOM GRADE BREAK

CURB RAMP LOCATED IN RADIUS [TYPE R SHOWN)

(GRADE BREAK OFFSET LESS THAN 5')
CURB RAMP
OPENING

PAVEMENT RAWP_RUN

[+— % GRADE BREAK RAWP SLOPE 5% - T4
(8.3% MAXIMUM} SEE NOTES
2% <
(5.0% MAX. ) — rTCOR LRI

RAMP AND LANDING SLAB THICKNESSES
SHALL BE AS CALLED FOR ON THE PLANS

24" DETECTABLE WARNING,
EXTENDING THE WIDTH OF
THE RAWP.

1" EXPANSION JOINT

APPROACH AREA SHALL
END FLUSH WITH BACK
OF CURB

SECTION B-B

CURB RAMP ORIENTATION A \

MICHIGAN DEPARTM|
BUREAU OF

F TRAN: ATIO!
IENT STANDARD PLAN FOR

RAMP AND

1.6" - 2.4

<
50% T0 65% &l .

OF BASE. .'

Y - Vool 4

l T ieeeel—y,

—F Te o0 o] 22

% 9s0el °
v

1.

Y

' sl

N,
DOME SECTION DOME SPACING

NOTES:

DETAILS SPECIFIED ON THIS PLAN APPLY TO ALL CONSTRUCTION.
l» OR ALTERATION OF STREETS, CURBS. OR SIDEWALKS EXCEED 2,
IN THE PUBLIC RIGHT OF WAY.

CURB RAMPS ARE TO BE LOCATED AS SPECIFIED ON THE PLANS OR AS
DIRECTED BY THE ENGINEER.

CROSSINGS.

SURFACE TEXTURE OF THE RAMP SHALL BE THAT OBTAINED BY A COARSE THE
BROOMING, TRANSVERSE TO THE RUNNING SLOPE.

SIDEWALK SHALL BE RAMPED WHERE THE DRIVEWAY CURB IS EXTENDED
ACROSS THE WALK.

RAMP WIOTH SHALL BE INCREASED. IF NECESSARY. TO ACCOMMODATE
MOVAL  EQUIPMENT  NORMALLY USED BY THE
MUNICIPALITY.

WHEN 5' MINIMUM WIDTHS ARE NOT PRACTICABLE, RAMP WIDTH MAY BE

RFBI.ICED TO NOT LESS THAN 4’ AND LANDINGS TO NOT LESS THAN RED SIDES
A xa.

CURB RAMPS WITH A RUNNING SLOPE s5% DO NOT REQUIRE A TOP
LANDING.  HOMEVER., ANY CONTINUOUS SIDEWALK OR PEDESTRIAN
ROUTE ING THROUGH OR INTERSECTING THE CURB RAMP MUST
INDEPENDENTLY MAINTAIN A CROSS SLOPE NOT GREATER THAN 2%
PERPENDICULAR TO ITS OWN DIRECTION(S) OF TRAVEL.

DETECTABLE WARNING SURFACE COVERAGE IS 24" MINIMM IN THE
DIRECTION OF  RAMP, AND THE FULL WIDTH OF THE
RAMP/PATH OPENING EXCLUDING CURBED OR FLARED CURB TRANSITION
AREAS. A BORDER OFFSET NOT GREATER THAN 2" MEASURED ALONG
THE EDGES OF THE DETECTABLE WARNING IS ALLOWABLE. FOR RADIAL
CURB THE OFFSET IS MEASURED FROM THE ENDS OF THE RADIUS.

DETECTABLE WARNING DETAILS

FOR NEW ROADWAY CONSTRUCTION, THE

SLOPE MAY BE TRANSITIONED TO NEET
THE CROSS SLOPE TRANSITION SHALL BE APPLIED UNIFORMLY OVER THE
FULL LENGTH OF THE RAMP.

THE MAXIMUM
RAMPS SHALL BE PROVIDED AT ALL CORNERS OF AN INTERSECTION REFERENCE.
WHERE THERE IS EXISTING OR PROPOSED SIDEWALK AND CURB.  RAWPS OF RAWPS TO EXCEED
SHALL ALSO BE PROVIDED AT MARKED AND/OR SIGNALIZED MID-BLOCK TRANSITIONS.

ORAINAGE STRUCTURES SHOULD NOT BE PLACED IN LINE WITH RAMPS.
LOCATION OF THE RAWP PRI R THI
LOCATION OF THE DRAINAGE STRUCTURE.  WHERE EXISTING DRAINAGE
STRUCTURES ARE LWA‘Y:%LIN THE RAMP PATH OF TRAVEL. USE A

.,

MANUFACTURER’S _ ADA
GREATER THAN '4".  ELONGATED
THE_LONG DIMENSION IS PERPENDICULAR TO THE DOMINANT DIRECTION

CARE SHALL BE TAKEN TO ASSURE A UNIFORM GRADE ON THE RAWP. OF TRAVEL.

WHERE CONDITIONS PERMIT, IT IS DESIRABLE THAT THE SLOPE OF THE

RAMP BE IN ONLY ONE DIRECTION, PARALLEL TO THE DIRECTION OF THE TOP OF THE JOINT FILLER FOR ALL RAMP TYPES SHALL BE FLUSH
TRAVEL. WITH THE ADJACENT CONCRETE.

CROSSWALK AND STOP LINE MARKINGS. IF USED. SHALL BE SO LOCATED
AS TO STOP TRAFFIC SHORT OF .
FOR MARKING APPLICATIONS ARE GIVEN IN THE “MICHIGAN MANUAL ON
UNIFORM TRAFFIC CONTROL DEVICES®.

FLAI

ROADSIDE CURB 9

CIRCULATION PATH LA

SIDES ARE NOT REQUIRED WH

LANDSCAPING, UNI
RE THEY ARE

ORDER TO AVOID SHARP CURB

DETECTABLE WARNING PLATES MUST BE INSTALLED USING FABRICATED OR
FIELD CUT UNITS CAST AND/OR ANCHORED IN THE PAVEMENT TO RESIST
SHIFTING OR HEAVING.

ALIGNED IN DIRECTION OF TRAVEL AND
PERPENDICULAR (OR RADIAL} TO GRADE BREAK

DOME ALIGNMENT

RAMP CROSS SLOPE  MAY NOT
FOR ALTERATIONS TO EXISTING ROADWAYS, THE CROSS
EXISTING ROADWAY GRADE.

RUNNING SLOPE OF 8.3% IS RELATIVE TO A FLAT (0%)
HOWEVER, IT SHALL NOT REQUIRE ANY RAWP 11
15 FEET IN LENGTH NOT INCLUDING LANDINGS OR

SHOULD  TAKE

3 INGS SHALL NOT BE
OPENINGS SHALL BE PLACED SO THAT

SPECIFIC DETAILS

WITH A SLOPE OF 10% MAXIMUM: MEASURED ALONG THE
LINE IALL BE PROVIDED WHERE AN UNDBSTRUCTED
\TERALLY CROSSES THE CURB RAMP.  FLARED

ERE THE RAMP [S BORDERED BY
IPAVED SURFACE OR PERMANENT FIXED OBJECTS.
NOT REQUIRED., FLARED SIDES CAN BE CONSIDERED IN
RETURNS AT RAMP OPENINGS.

MICHIGAN DEPARTMENT OF TRANSPORTATION

DETECTABL ARNING DE LS

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

[Res 7]
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. ANY REGULATORY SIGNS SHALL BE MAINTAINED.
° THE CONTRACTOR SHALL HAVE AN APPROVED PLAN AND PERMIT ON SITE AT ALL TIMES.
° THE CONTRACTOR SHALL ELECTRONICALLY SUBMIT AN ADVANCE NOTICE TO MDOT A MINIMUM OF 5 DAYS
PRIOR TO THE START OF CONSTRUCTION.
° ALL UTILITIES INCLUDING DRAINAGE FACILITIES SHALL BE LOCATED PRIOR TO EXCAVATION IN THE MDOT RIGHT-OF-WAY.
° THE SIDEWALK SHALL BE MADE TO GO THRU THE DRIVE APPROACH AND NOT RAMPED DOWN.
. LABEL THE MDOT ROW LINE ON ALL PLAN SHEETS.
° NO ADVERTISING ALLOWED IN MDOT ROW.
° ALL UTILITY WORK (GAS, ELECTRIC, PHONE, ETC.) WORK PROPOSED IN MDOT ROW WILL REQUIRE SEPARATE PERMITS FROM THE
UTILITY COMPANY. PLEASE ADVISE ANY UTILITY COMPANIES YOU ARE WORKING WITH THAT THEY ARE REQUIRED TO PULL
THEIR OWN PERMIT.
PROVIDE CONTRACTOR INFORMATION (NAME, ADDRESS, PHONE #, EMAIL).
SAWCUT SHALL BE ALONG THE EXISTING CURB LINE. NO BUTT JOINT TO BE SHOWN ON PLANS. ANY REQUIRED BUTT JOINT
WILL BE AS DIRECTED BY THE MDOT PERMIT INSPECTOR DURING CONSTRUCTION
° SIDEWALK SHALL BE PER R-29-1 AND GO THRU THE DRIVE APPROACH
- NO RAMPING OR RAISED DOMES AT APPROACH
- MUST BE ADA COMPLIANT
-LABEL GRADES AT FRONT AND BACK OF SIDEWALK TO INDICATE ADA
° MH-101 SHALL HAVE A CONCRETE COLLAR AROUND IT PER ATTACHED SP FOR STRUCTURE ADJUSTS
° REMOVE THE NOTE ON PLANS STATING “NOT TO BE USED FOR CONSTRUCTION”
° SINGLE LANE CLOSURE ALLOWED M-F FROM 9 AM TO 3 PM IN ACCORDANCE WITH MDOT TRAFFIC TYPICALS M0020 & M0240
° PROPOSED SIDEWALK/PATH. MDOT RECOMMENDS A MINIMUM 4” HARD SURFACE MATERIAL BUT WILL DEFER TO THE CITY AS
THEY MAINTAIN SIDEWALK
. DRIVE APPROACHES
- PER R-29 & R-28
- CROSS SECTION MUST BE EITHER 6” HMA (IN 3 LIFTS) ON 10” 21A/AA OR 8” P1 PLAIN CONCRETE ON 6” 21A/AA - LABEL ON
PLANS
ALL CURB AND GUTTER PER R-30
EXISTING RIGHT TURN LANE ON NORTHERN END
- ENTIRE TURN LANE SHALL BE REPLACED “IN-KIND” NOT JUST TO PROPERTY LINE
- CROSS SECTION SHALL MATCH EXISTING
- PAVEMENT TESTING AND DENSITY ARE REQUIRED
° INSURANCE - THE PERMIT APPLICANT OR THE APPLICANT'S CONTRACTOR MUST SUBMIT AN ELECTRONIC CERTIFICATE OF
INSURANCE IN THE MDOT E-BOND SYSTEM BEFORE THE PERMIT CAN BE ISSUED. PLEASE ELECTRONICALLY SUBMIT MDOT
CERTIFICATE OF INSURANCE FOR PERMITTED ACTIVITIES FORM 2020, WHICH REFLECTS THE INSURANCE REQUIREMENTS AND
CONDITIONS. THE APPLICANT/CONTRACTORS INSURANCE AGENT SHALL CONTACT LAURI OLSEN (MDOT LANSING PERMIT
OFFICE) VIA E-MAIL AT MDOT-ePerformanceBondCOI@michigan.gov OR 517-241-8503 TO REGISTER FOR THE ELECTRONIC SUBMITTAL
SYSTEM.
° BOND - A $35,000 INDIVIDUAL PERFORMANCE BOND IS REQUIRED. IF THE BOND PRINCIPAL IS NOT THE PERMIT APPLICANT, A
CERTIFICATE OF AGENCY (MDOT FORM 2209) MUST BE SUBMITTED WHICH APPOINTS THE DESIRED PARTY AS AGENT TO ACT AS
PRINCIPAL. THE BOND SHALL BE ELECTRONICALLY SUBMITTED IN THE MDOT E-BOND SYSTEM. YOUR INSURANCE AGENT
SHALL CONTACT LAURI OLSEN(MDOT LANSING PERMIT OFFICE) VIA E-MAIL AT MDOT-ePerformanceBondCOI@michigan.gov OR
517-241-8503 TO REGISTER FOR THE ELECTRONIC SUBMITTAL SYSTEM. ONCE THE BOND IS ELECTRONICALLY FILED, I WILL
NEED A SIGNED AND SEALED PAPER COPY FOR THE FILE ALONG WITH THE POWER OF ATTORNEY.
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